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An Experimental Study on the Subjective Response
for Water Supply and Drain Installations in Apartment Bathroom
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ABSTRACT

The purpose of this study is to analyze the appropriate evaluation method for the water supply
and drain noise of bathroom in apartment and to propose some fundamental idea on its regulation.
For this reason, it was studied the acoustical characteristics of water supply and drain noise as
modifying the water supply pressure for the washbasins and toilet stools and suggested the
optimum evaluation method through psychoacoustic test. As a result of investigation of the levels
by evaluating the adjectives and noise sources with 7—step criteria corresponding to each level of
plumbing noises and analysis of the correlation between physical evaluation values by comparing
the criteria, dB(A), N, and NC, with subject’s response, determination coefficient(R®) was shown
to be relatively fair or higher ranged from 0.65 to 0.92. It is shown that ‘Harsh’, ‘Nervous’,
‘Unpleasant’, ‘Distasteful’, and ‘Repellent’ as a second factor are to be appropriate to evaluate
plumbing noise. Above these results could be used in basic data establishing KS(Korean Standard)
for evaluation and rating procedure and measures reducing these noise.
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Table 3 Vocabulary rating scale of dB(A) index

Vocabulary Not at all (1)| Nearly (2) | Not so (3) | A little (4) | Fairly (5) | Quite 6) | Severe (7)

FHolt} 32.1 38.2 44.3 50.4 56.5 62.6 68.7
Az} 33.0 38.8 44.5 50.3 56.0 61.8 67.5
F243t) 32.9 38.8 44.8 50.7 56.7 62.6 68.6
Fa‘f"r PR 32.9 38.6 443 50.0 55.7 61.4 67.2
Qa3 33.2 33.8 44.4 50.0 55.7 61.3 66.9
Al 31.7 37.5 43.3 49.1 54.9 60.7 66.5
Average 32.6 38.4 4.3 50.1 55.9 61.7 67.6
E714HY 23.0 30.5 38.1 45.7 53.3 60.8 68.4
A A sl 93.7 310 38.2 45.5 52.8 60.1 67.3
Factor | Eda}t} 96.3 33.2 40.2 47.2 54.1 61.1 68.1
2 Fck 27.5 34.3 41.2 48.0 54.9 61.7 68.5
Ae#rt 24.5 31.7 38.9 46.1 53.2 60.4 67.6
Average 25.0 32.1 30.3 46.5 53.7 60.8 68.0
AT 27.9 34.7 41.5 48.3 55.1 61.9 68.7
Factor | =493t 29.0 35.7 42.3 489 55.6 62.2 63.8
3 dhaf gl 20.6 36.0 42.3 48.7 55.1 61.5 67.8
Average 28.8 35.5 42.0 48.6 55.3 61.9 68.4

| __ ~__Table4 Vocabulary rating scale of N index |

Vocabulary Not at all (1)} Nearly (2) | Not so (3) A little {4) | Fairly (5) | Quite (6) | Severe (7 |

FHolt} 27.0 33.3 39.7 46.0 52.3 58.7 65.0
At 28.1 34.0 39.9 45.9 51.8 57.8 63.7
A3} 27.8 34.0 40.2 46.4 52.6 53.8 65.0
Factor ™S dbagdt 6.7 32.6 385 145 504 56.4 62.3
Qs 31.4 38.0 445 51.1 57.7 64.2 70.8
Al 11t} 26.6 32.6 38.6 44.7 50.7 56.7 62.8
Average 27.9 34.1 40.2 46.4 52.6 58.8 64.9
=740 17.4 25.3 33.2 41.1 49.0 56.9 64.8
A1tk 18.1 25.7 33.3 40.9 485 56.1 63.7
Factor &3 3tc) 20.8 28.3 35.3 42.6 49.9 57.2 64.5
2 At} 22.1 29.2 36.4 43.5 50.7 57.8 65.0
Asdt} 19.0 26.5 34.0 41.5 49.0 56.5 64.0
Average 18.5 27.0 34 .4 42.0 494 56.9 64.4
EurEAy) 22.5 29.6 36.8 43.9 51.0 58.1 65.2
Factor | E#8h} 23.8 30.7 37.6 44.5 51.4 58.3 65.2
3 e E o} 24.0 30.6 37.1 43.7 50.3 56.8 63.4
Average 23.4 30.3 37.2 44.0 50.9 57.7 04.6
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Table 5 Vocabulary rating scale of NC index

BT glel, HE Alold] BAE A STUH

Aol A5EEH HRF T4E Hoju

>

Vocabulary Not at all (1}] Nearly (2) | Not so (3) A little (4) Fairly_(S) " Quite (6) Sévere (7

F2 o)t 25.1 31.7 384 450 51.7 58.4 65.0
A Akt 26.4 32.5 38.7 44.9 51.1 57.2 63.4
Factor ERekliss 21.6 28.3 34.7 41.3 47.9 54.4 61.0
1 2~ F0) 25.8 32.1 38.3 44.6 50.9 57.2 63.5
st 25.8 32.0 38.4 44.7 51.0 57.2 63.5
A1t 24.5 30.9 37.2 43.6 50.0 56.4 62.8
Average 249 31.3 37.6 440 50.4 56.8 63.2
=714t 14.3 22.8 31.3 39.8 48.3 56.8 65.3
AEESE 14.9 23.1 31.3 39.5 47.8 56.0 64.2
Factor o kR 17.6 25.6 33.5 41.4 49.3 57.2 65.2
2 &t 19.0 26.8 34.6 42.4 50.1 57.9 65.7
A&} 15.8 23.9 32.0 40.2 48.3 56.4 64.5
Average 163 24.4 32.5 40.7 48.8 56.9 65.0
BHEART 19.3 27.1 34.9 42.7 50.6 58.4 66.2
Factor | =3t} 21.2 28.6 36.0 43.4 50.9 58.3 65.7
3 Waf gk 21.7 28.7 35.8 42.9 49.9 57.0 64.1
Average 20.7 28.1 35.6 43.0  50.5 57.9 65.3

__ Table 6 Evaluation index and average vocabulary rating scale L

Factor Evalua;ign - | Vocatulary rating scale o

method index | Not at ali (1) Nearly (2) | Not so (3) | A little (4) | Fairly (8) | Quite (6) Severe (7)
dB(A) 32.6 38.4 44.3 50.1 55.9 61.7 67.6
Factor N 279 3.1 40.2 164 52.6 58.8 64.9
NC 24.9 31.3 37.6 44.0 50.4 56.8 63.2
dB(A) 25.0 32.1 39.3 46.5 53.7 60.8 68.0
Factor N 19.5 27.0 34.4 42.0 49.4 56.9 64.4
NC 16.3 24.4 32.5 40.7 48.3 56.9 65.0
dB(A) 28.8 35.5 42.0 48.6 55.3 61.9 68.4
Factor N 234 3023 372 440 50.9 57.7 64.6
NC 20.7 28.1 35.6 43.0 50.5 57.9 65.3
670/SI=223XNSSHS=8/A 18 A #| 6 &, 2008\
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Appendix 1 Subjective response and evaluation index for closet noise

Evaluation
Souce index

ndex | ipy| Ne | N

445140 | 40
446 | 40 | 40
39.6 1351 35
59.5 | 55 | 55
59.3 | 55 | 55
4.5 | 50 | 50
64.4 | 60 | 60
34.9 | 30 | 30
544 | 50 | 50
350130 | 30
495 | 45 | 45
4950 { 45 | 45
09.4 | 55 | 55
49.7 | 45 | 45
65.0 | 60 | 65
54.6 | 50 | 50
44.6 | 40 | 40
39.6 | 35 | 35
3164560 |60
212135113030
21 31346130 ] 30
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Appendix 2 Subjective response and evaluation index for faucet delivering noise
Evaluation | | o

Souce index
ndex | iy NG | N ZQ
486 | 45 | 45
3531 30| 30
586 | b5 1 55
63.7 | 60 | 60
446 | 40 | 40
487 | 45 | 45
35.0 1} 30| 30
64.0 | 60 | 60
393135 | 35
53.9 | 50 | 50
59.0 | b5 | 55
58.7 | b5 | 25
63.7 | 60 | 60
39.1 35735
43.9 | 40 | 40
3931351 35
18_2 | 43.8 | 40 | 40
18.3149.1 |45} 45
19.2 1 53.6 | 50 | 50
20_1 1 34.1 30| 30
203 154.0 {50 | 50

Vacabulary

2 (e | 0| B4
s | giok | o

<
2
¥

[

N
e,
Sty

A]ﬂ_

%3“ A
27| 9t | g

3tk |

£ e

¥
Q== [ oo oo o[ no | fro s [Lo i = oo | gt fE
S

)

>

D= oD =D |G- |l — ol

I

QO [ W Wi | Ny oo || ok i lofor[ oo e (120,

[\ R

NN

€3
QO DI DL

~J|

Q0

= | =t | bt | o | e
e (s (e
o | o |— [ cof—

P { et
Lo bo
— | D

[V
(o]
o

ob,
»p-wwwwmm»ammm»p-wmwww»bmr—awﬁﬂ'
%H%@MMMHQ@@%H@MW@WWHN%@

A D[ [ QOO [ [ON DO IO DO = | W | S O 0O L
W DO P QO QRO DD DO O P (DO DO [ | QO [N b = LD
e DD P R (DD DN DS O O OO | T DD W | o | O o | s QO
robe s lwlw{n oo oslo oo o [ forjor| no| e
Ol—= = = W DN DS ISDH|SH|OoDho|w|w || ]
W [ s [ [ DSBS D DN [ S | O S = D | S [N [ i O | O s [ L0
O [ e [ W= LS DS DD | DD ~F NS DI O (DI [ s o OO = |
O L e QDD | DO IO~ OO = | O k= | LS | LS| OO = L2
W = | QR QDI DD [ S [N SO D | O = WS [ QA N Ui | = | L0

(wp]
g
»
ro
H
B>
ojo
[Pl
OHl
OH
o
Yol
i

28/4118 4 A 6 &, 20084



Vacabulary

0

E]

Lo

te

10

I~

o

%
-

3

»et}| &}

!

A
1

=

t".’..
I
Fi

"..'g

5
6
7
6
4

2
5
6
o
4

7
6
3
6
o
6
6
4
4
O
3

Appendix 3 Subjective response and evaluation index for faucet draining noise

Evaluation

index

5)

30

)

40 { 40

402 | 30 | 35
49.3 | 40 | 45
64.5 | 60 | 60

35.2 1 30 | 30
54.9 | 45 | 50
4.7 | 45 | 50

59.6 | 55 | 55

59.7 | 55 | 55

64.7 | 55 | 60

39.7 135 35

39.8 130} 30

Souce

index | peayl ne | N

2_1
2.2

3_1

5.3 159.7]150 |5

6.2 {353 |2

6_3
7.2

9_1

93 |149.8 140 | 45

13.3 | 44.8 | 35 | 40

14_1

14 2 1544 {50} 50

14 31352130 30

15_1

152 |1 45.0 | 35 | 40
16_1

17.2 | 64.7 1 60 | 60
17 _3 | 45.1

181

20_2 | 49.7 | 40 | 45

21_1
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